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   An instrument devised by the author for measurement of auricular 
head height and its use are reported. For the comparative evaluation of 
this method (the new method) with the modification of the direct method 
described by Martin (the old method), the author and two other measurers 
took measurement of the auricular head height in a series of 78 students 
with the old method and with the new method, and obtained the following 
results: 
   1) The difference between the maximum and minimum values deter-
mined on the individual subjects by three measurers independently averages
5.45mm.(σ=3.10) with　 the　 old　 method　 and　 2.62　 mm.(σ=1.78) with　 the
new method. 
   2) The difference between the trained measurer and the two untrained
measurers,　 respectively,　 averages　 3.06　 mm.(σ=2.48)and　 4.32　 mm.(σ=3.16)
with　 the　 old　 method,　 and　 1.59　 mm.(σ=1.46)and　 1.49　 mm.(σ=1.31)
with the new method.
   In determination of the form of the head, measurement of auricular 
head height is as important as the measurement of head length and 
head breadth. In anthropometrical studies, there has thus far been a 
tendency to underestimate the importance of . auricular head height and the 
indices comprising it, attaching the most significance to the head length 
and head breadth, and their indices. The relatively little impor-
tance assigned to auricular head height may partly be ascribed to differ-
ences in instruments and methods of measurement. It may also be due 
to the fact that wide variations of values determined are possible even 
when various investigators use the same method of measurement. 
Some types of instruments for measuring auricular head height have 
been described by HRDLICKA, TOLDD, SCHULTZ, KOHAMA, ASAO etc.: and 
MARTIN'S textbook describes his projection method which is divised into 
the direct method and indirect method. 
   MARTIN' S projection method is widely used in Japan. Previous workers 
have considered the direct method as far superior to the indirect method. 
   This author has been advocating a modification of the direct method
 i This report was read before the 55th convention of the Japan Society of Anatomy , 
   in July 1950.
*2安 中II三 哉
described by MARTIN. This modified method consists of taking measure-
ments after removing scale rod from the upper end of the anthro-
pometer, and using the scale rod up-side down so that the movable arm 
comes upward. This modification, however, has these disadvantages: 
(1) the instrument is heavy; and (2) the parietal point where the fron-
tal plane passing the tragion vertically to the auriculo-orbital plane 
intersects the median saggital plane is measured with the eye, entailing 
a risk that a possible error, even if slight, in the determination of the 
above point may result in sizable difference in the measured value. In 
order to eliminate these disadvantages, a new instrument was devised 
by the author, which has been proved better than the conventional devices. 
The new instrument and the method of taking measurement with it are 
presented in this paper, which also reports on the results of comparative 
experiments between the new and conventional method.
THE NEW INSTRUMENT AND HOW TO USE IT
   The instrument devised by the author is shown in Figure 1. Its 
two legs at right angles, leg A and leg B, are 25 cm. and 20 cm. long, 
respectively. Leg A has a vernier scale. The instrument is used in 
the following manner.
   The external angle of the 
transition area between the legs 
in placed against the tragion. 
Keeping leg A in the auriculo-
orbital plane, point C where an 
exact sideways perspective from 
leg B intersects the median sag-
gital plane of the parietal region 
is passed with the tip of the left 
index finger. Then, leg B is 
made to pass point C, and leg A 
is brought in contact with the 
temporal region (point D) in such 
a way as to be perpendicular 
from the auriculo-orbital plane and 
is kept parallel to the medianline. 
Moving the vernier scale to the 
tragion, the eight is read from 
the scale. By this method, the 
instrument, fixed at two points 
(C and D), is sufficiently stable. 
Figure 2 (I and II) illustrates 
actual measuring with the instru-
ment.
F-c. I. Instrument as devised by the author
FIG. 2. Method of taking measurement
COMPARATIVE STUDIES OF THE MEASURING METHODS
   In a comparison of accuracy between the author's method (herein-
after, the new method) and the modification of the direct method described 
by Martin (hereinafter, the old method), the auricular head height was 
measured by the author (Y), by an assistant (N.), and by another assistant 
(S.). The three worked independently in taking the measurements, 
employing as subjects a series of 78 male medical students who were all 
measured by each of the three measures, by means of the new method 
and also by means of the old method. 
   The average values obtained by the three measurers independently 
and separately by the old and the new methods are presented in Table 1.
               Table 1 
Average Values Obtained by the Three Measurers 
Independently
        Method Old Method New Method 
Measurer 
          No~ Mean (mm,) ±S. E. S.D. Mean (mm.)±S. E. S.D. 
   Y. 78 126.40+ 0.58 5.29 129.40 +0.55 4.99 
   N. 78 128.15±0.55 5.02 129.83 +0.56 5.08 
   S. 78 129.26±0.60 5.44 128.76±0.52 4.71
   (1) Difference in the three measurers' values obtained. 
   Average difference between maximum and minimum values deter-
mined on the individual subjects by the three measurers with the old and 
the new method, as expressed by formula IIma78-min.1- are presented in 
Table 2 and illustrated in Figure 3.
               Table 2 
Average Value of Difference between the Maximum 
and Minimum Values Determined on the Individual 
Subjects by the Three Measurers Independently
(.1 Max. -Min. 1)     78
         Method Old Method New Method 
_ No. Mean (mm,) ±S. E. S.D. Mean (mm.) ±S. E. S.D. 
i I 
Max. -Min. 78 5.45±0.34 3.10 2.62±0.20 1.78
F_c. 3. Distribution of difference between 
        the maximum and minimum values
   Using the old method, Mo 
   iI max. -min. 1 _ _ 5 .45 mm., with    78 ) -
6 (standard deviation)=3.10. With 
the new method, Mn =2.62 mm., 
with a=1.78. Namely, the differ-
ence with the old method was 
2.08 times as high as the difference 
with the new method; and the 
standard deviation, too, was greater 
with the old method than the new.
   The above results are explained in more detail below, as regards the 
determination on the individual subjects. With the old method, Imax. -
min. 1 ranged from 0 to 13 mm., consisting of 4 mm. or less in 36 sub-
jects (46.15%) and 5 mm. or more in 42 subjects (53.85%). With the 
new method, Imax. -min. ~ ranged from 0 to 9 mm., consisting of 4 mm. 
or less in 71 subjects (91.03%) and 5 mm. or more in only 7 subjects 
(8.9%). Therefore, while with the old method the difference of 5 mm. 
or more was seen in more than half the subjects, with the new method 
more than 90 per cent of the subjects showed a difference of 4 mm. or 
less.
(2) Difference between trained measurer and untrained measurers. 
 With the old and the new methods, average differences between the
               Table 3 
Average Values of Difference between the Values 
Determined by the Trained Measurer and the two 
Untrained Measurers, Respectively
  \ethod Old Method New Method 
        N\ Mean (mm.)±S. E. S.D. Mean(mm.)±S.E.I S.D. 
Y.-N.~ 78 3.06±0.27 2 .48 1,59±0.16 1.46 
Y. -S. 78 4.32±0.35 3 .16 1.49±0.14 1.31
trained measurer (Y.) and the untrained measurers (N. and S.) are 
presented in Table 3 and illustrated in Figure 4 and 5.
Fic. 4. Distribution of difference between 
        the values determined by Y. and N.
Fin. 5. Distribution of difference between 
        the values determined by Y. and S.
   i. Difference between the results of Y. and N. : 
   With the old method, M,, ( XJY.-N.J )= 3.06 mm., with 6=2.48;                                    7s 
with the new method, Mn =1.59 mm., with o-=1.46. Thus, the differ-
ence with the old method was 1.92 times as much as the difference with 
the new method; the old method also resulted in a higher standard 
deviation than the new.
   In regard to the differences in findings on the individual subjects, 
jY. -N. ~ with the old method ranged from .0 to 10 mm., consisting of 3 mm. 
or less in 52 subjects (66.67%) and 4 mm. or more in 26 subjects (33.33%). 
With the new method ~Y. -N. ~ ranged from 0 to 7 mm. , consisting of 
3 mm. or less in 71 subjects (91.03%) and 4 mm. or more in only 7 
subjects (8.9%). 
   ii. Difference between the results of Y. and S.: 
   
~Y. -S. I showed exactly the same tendency as JY. -N. . This 
indicated that, with the old method, MO (__S -71Y78 ' - ' 1 ) = 4.32 mm., with 
a=3.16, whereas, with new method, Mn =1.49 mm., with o-=1.31. 
Thus, the difference with the old method was 2.90 times as much as 
the difference with the new method. The standard deviation, too, was 
greater with the old method than the new method. 
   As for the differences in findings on the individual subjects, JY.-S.1 
with the old method was from 0 to 12 mm., consisting of 3 mm. or less 
in 35 subjects (44.87%) and 4 mm. or more in 43 subjects (55.13%); 
with the new method ~Y. -S. ~ was from 0 to 5 mm., consisting of 3mm. 
or less in 73 subjects (93.59%) and 4 mm. or more in only 5 subjects 
(6.41%).
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